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REFERENCE TO RELATED APPLICATIONS 

The applicant claims priority of this application based on the provisional 
application number 60/462,392, for Flooring Tile, filed 04 April 2003. 

NON-PUBLICATION 

The applicant requests, pursuant to 35 USC 122(b)(2)(B)(i) that this application 
not be published. 

BACKGROUND 

In the field of commercial and industrial flooring, there is a need for flooring material 
which is wear resistant and also resistant to penetration and staining or loss of color from 
contact with petroleum and other chemicals. Hard surface materials, such as ceramic tile 
have been widely used for commercial and industrial flooring. Ceramic tiles retain their 
color, resist staining and can be produced with a textured surface to reduce slipping. The 
flooring is often installed over a concrete or stone substrate. This produces a floor which 
will not flex when an impact is received from an object, which has, for example, been 
inadvertently dropped and broken tiles result. This problem has been addressed by adding 
a rubbery backing on the concrete base beneath the tile, see U.S. Patent No. 4,567,704 to 
Bernett. The rubbery backing provides some degree of resiliency to the floor and reduces 
the tendency of tiles to break upon receiving an impact and the hard surface of the ceramic 
tile provides the desired appearance and durability. The rubbery layer is also stretchable 
and prevents shifting and cracking of the substrate from propagating to the tile. This type 
of multi-layer flooring system requires that the layers be bonded together. Typical 
installation involves the use of an epoxy adhesive with the flooring system being applied 
in layers at the site. The top layer may be ceramic tile or an epoxy base material which 
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1 cures after being applied. The installation process is more difficult and time consuming 

than the installation of a floor consisting of modular tiles which require only the 
application of adhesive, setting of the tiles and perhaps, grouting. The multiple layers are 
necessary to provide the protection from cracking of the tiles due to impact and due to 
shifting of the base. The multi-layer flooring system with an epoxy base top layer suffers 

6 from blistering and delamination of the layers produced by hydrostatic water pressure 

when moisture rises through the concrete or stone substrate and cannot dissipate laterally 
through the epoxy adhesive. The multi-layer flooring system with a ceramic tile top layer 
may have tiles loosened or broken from hydrostatic water pressure. 



1 1 There is a need for a multi-layer floor system, in the form of a plurality of color fast 

textured surface modular tiles including a base layer capable of dissipating moisture, to 
greatly reduce hydrostatic pressure, a flexible membrane layer, which is stretchable and 
resilient and a top layer providing a surface with the hardness and durability comparable 
to ceramic tile, which can be easily installed in manner of an ordinary tile floor. 
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SUMMARY OF THE INVENTION 

It is an object of the current invention to provide a multi-layer flooring tile which can be 
installed using ordinary cementitious adhesive. 
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It is a further object of the invention to provide a flooring tile with a top layer having 
hardness, durability and stain resistance comparable with, or exceeding that of ceramic tile 
or an epoxy base material, a flexible membrane layer providing resiliency and 
stretchability and a porous base layer capable of dissipating moisture laterally throughout 
the base. 

It is another object of the invention to provide a flooring tile having an abrasive surface and 
permanent color. 

The present invention is a multi-layer flooring tile. It is intended that a plurality of the 
flooring tiles be installed in side by side relationship to form a flooring system. Each tile 
has a colored quartz particle composition top layer which provides a hard, durable 
chemical resistant surface. The quartz particles, at the surface, also provide an abrasive 
texture. Each tile has a resilient and stretchable flexible membrane layer, which protects 
the tile from breakage when an impact is received. The flexible membrane also stretches 
when subjected to movement from below; thereby reducing the tendency of the top layer to 
crack, due to said movement. Each tile has a porous and firm flat bottomed base layer 
which supports the top layer and allows moisture to dissipate throughout the base layer. 

It is intended that the tiles be installed on a concrete or stone substrate forming the floor of 
a commercial or industrial building. A cementitious adhesive is recommended for bonding 
the tiles to the substrate. A cementitious grout is recommended to provide a strong 
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adhesive bond between tiles and to allow additional flexibility of lateral movement due to 
shifting and cracking of the substrate. The cementitious adhesive and grout are porous and 
will not inhibit the capacity of the base layer to dissipate moisture, to relieve hydrostatic 
pressure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a floor comprised of multiple flooring tiles of the present 
invention. 

Fig. 2 is a side elevation view of a flooring tile of the present invention on a substrate. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



One embodiment of the present invention is a multi-layer flooring tile intended to form a 
16 flooring system using a plurality of the flooring tiles 3 of the present invention installed in 

side by side relationship and covering the area to be floored, as shown in Fig. 1. The 
flooring tile 3, as shown in Fig. 2, comprises a base layer 7, a flexible membrane layer 8 
and a top layer 9. As also shown in Fig. 2, the flooring tile 3 is affixed to a concrete 
substrate 4 by cementitious adhesive 5. 
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1 The base layer 7 is formed of silica sand particles, the size of which is approximately 60 

mesh. It is preferred that the silica sand particles be pre-coated with a heat activated 
phenolic resin. A suitable product is resin coated sand, available from Borden Chemicals 
Co. The product is offered with varying percentages of resin and a ratio of approximately 
3 to 5 % resin, by weight, to sand is preferred. The base is formed by heating the pre- 
6 coated silica sand to approximately 425 degrees farenheit, in a flat bottomed mold and 

maintaining the temperature for a minimum of 45 seconds. The temperature is selected so 
as to allow the coating of the particles to lose moisture and fuse to one another but not so 
high as to melt the coating. The heat causes the silica particles, which are of a generally 
round shape, to fuse together at points of contact forming a solid lattice structure, with 

1 1 communicating interstitial pores. The base layer is allowed to cool and the phenolic resin 

hardens to form a water resistant coating. 

The flexible membrane layer 8 consists of an aliphatic polymer, such as epoxy, 
mixed with 60 mesh rubber particles or flexible additives and cured by an amines based 
catalyst. The mixture is applied, in liquid form, to the base layer 7 in a thickness of 

16 approximately 20-30 mils. A suitable epoxy is Dow Chemicals, DER-324®, cured with 

Air Products, Acamine 2143®, catalyst in a ratio of two parts epoxy to one part catalyst. 
Approximately two to three drops of wetting agent, such as Ease-Tech Chemicals Co., 
Multi-Flow® are added. The rubber particles are added to the catalyzed epoxy in a ratio 
of 245% rubber particles to catalyzed epoxy, by weight. Rubber particles are available 

21 from Midwest Elastomers Inc. as ME6-EPDM®, a 60 mesh product comprised of 
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pulverized scrap rubber. In place of the rubber particles, a flexiblizer such as Eastech 
Chemicals Co. DER 736®, can be used in a ratio of 20% by weight but it yields a lesser 
volume of material for forming the flexible membrane layer 8. 

The top layer 9 consists of aliphatic polymer, such as epoxy, which may be clear or 
pigmented. The same epoxy and catalyst used in the flexible membrane layer 8, may be 
used in the top layer 9. Silica sand of fine grade and silica flour are added to the catalyzed 
epoxy in a ratio of approximately 18 pounds silica sand and 13.5 pounds silica flour to 18 
pounds catalyzed epoxy and thoroughly mixed. The top layer 9 is immediately formed 
directly on the flexible membrane layer 8, before the flexible membrane layer 8 has cured. 
The top layer 9 mixture is applied to the flexible membrane layer 8 in a thickness of 
approximately 40-60 mils and allowed to self-level. The silica sand settles toward the 
bottom of the top layer 9. The mixture is broadcasted with 28 mesh colored round quartz 
mineral to rejection, so that the surface is evenly covered. The rejected quartz mineral is 
removed. The top layer 9 and the flexible membrane layer 8 are allowed to cure 
simultaneously. After curing, the top layer 9 is finished with a clear aliphatic polymer 
coating 10 consisting of 10-20 mils of a two component polyspartic or urethane coat, 
applied with a rubber squeegee. The aliphatic polymer for the top layer 9 and the 
polyspartic or urethane for the clear aliphatic polymer coating 10 are preferably selected to 
have high ultraviolet light resistant properties. 

The flooring tile 3, of the present invention, is a multi-layer floor covering having a 
flat bottomed base layer 7, a stretchable and resilient flexible membrane layer 8, an 
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aliphatic polymer and quartz top layer 9 and a clear aliphatic polymer coating 10. The 
flooring tile 3 incorporates the impact and crack resistance of a flooring system backed 
with a flexible membrane, the appearance and durability of a hard surface floor and the 
capability of dissipating moisture below; all in a modular tile which can be installed by 
cementing and grouting in the same manner as an ordinary tile floor. 

The base layer7 is a solid and porous material formed by the lattice of fused 
rounded silica particles, with communicating interstitial spaces. Moisture, which 
permeates through the concrete substrate 4 and into the base layer 7, dissipates freely 
throughout the interstitial spaces between the silica particles. Areas of high hydrostatic 
pressure, which tend to blister or crack flooring material, are avoided. The solid and 
porous nature of the base layer 7 avoids the need for channels or pilings, to dissipate 
moisture and allows the whole surface of the base layer 7 to contact and support the 
flooring tile 3. The pre-coating of the silica particles is a water resistant material, which 
protects the silica particles from deterioration due to exposure to moisture. The flexible 
membrane layer 8 is applied to the base layer 7, in liquid form, so that it bonds without 
adhesive. The porous nature of the base layer 7 promotes firm bonding. The bond is less 
susceptible to delamination when exposed to moisture. 

The flexible membrane layer 8 provides resilient support for the top layer 9, to reduce the 
tendency of the tile to crack upon receiving an impact. The flexible membrane layer 8 of 
the preferred embodiment has a durometer of approximately 50 Shore A. The flexible 
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membrane layer 8 also stretches in response to cracking and shifting of the base layer 7 to 
prevent propagation of cracks to the top layer 9. The flexible membrane layer of the 
preferred embodiment allows approximately 200-400% elongation. The top layer 9 is 
applied to the flexible membrane layer 8 while the flexible membrane layer 8 remains in 
liquid form, allowing the two layers to bond without adhesive. 

The top layer 9 provides a hard surface capable of resisting compressive loads in 
the range of 13,000 - 20,000 pounds per square inch. The colored quartz provides a 
permanent wear resistant color. The polymer coating 10 remains clear and protects the tile 
from deterioration from contact with chemicals. The quartz mineral particles provide an 
abrasive surface which reduces slipping. The base layer 7, the flexible membrane layer 8, 
the top layer 9 and the polymer coating 10 are firmly bonded without adhesive and are not 
subject to delamination. 

It is intended that the flooring tiles 3 be affixed to a substrate by a cementitious 
adhesive 5, as shown in Fig. 2 and that the floor be finished with a cementitious grout 6, as 
shown in Fig. 1 . The cementitious products will not inhibit the capacity of the base layer 7 
to dissipate moisture. The absence of channels or pilings on the base layer 7 allow 
uninterrupted contact with the cementitious adhesive 5, providing a solid bond and uniform 
support from the substrate to the top layer 9. Having described, in detail, the flooring tile 3 
of the present invention and the process of making it, the reader will understand that 
variations and equivalents may be substituted for elements and steps described herein 
without departing from the spirit of the invention. 
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